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(57) ABSTRACT

A planetary carrier includes first and second support hole
parts that support a pinion shaft on which a pinion gear 1s
provided from both sides in an axial direction. The planetary
carrier includes a first holding member and a second holding
member. The first holding member includes a connection
end that extends 1 an axial direction toward a second
holding member and that is connected to and faces the
second holding member. The second holding member
includes a fragile part formed on an end part 1n a circum-
ferential direction 1n a region to which the connection end 1s
connected.

4 Claims, 4 Drawing Sheets
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1
PLANETARY CARRIER

CROSS-REFERENCE TO RELATED
APPLICATION

Priority 1s claimed on Japanese Patent Application No.

2019-1335535, filed on Jul. 19, 2019, the contents of which
are 1ncorporated herein by reference.

BACKGROUND
Field of the Invention

The present invention relates to a planetary carrier.

Background

For example, a planetary gear mechanism 1s used for an
automotive transmission or the like, and as the planetary
gear mechanism, such a mechanism 1s known 1n which a
planetary carrier 1s formed of a carrier base and a carrier
plate. Leg parts (bridges) are provided on the carrier plate at
intervals 1n a circumierential direction. A connection end of
a leg part 1s nserted into an attachment hole of the carrier
base, and the connection end inserted into the attachment
hole 1s welded to the carrier base from an opposite side of
the carrier plate. Thereby, the carrier plate 1s joined to the
carrier base, and the planetary carrier 1s assembled. In a
circumierence of the planetary carrier, an accommodation
opening 1s formed between the leg parts, and a pinion gear
1s arranged 1n the accommodation opening. The pinion gear
1s rotatably supported by the carrier base and the carrier plate
via a pinion shatft.

In the planetary carrier, the connection end of the leg part
1s 1nserted into the attachment hole of the carrier base, and
the connection end inserted into the attachment hole 1s
welded to the carrier base. In a state where the connection
end 1s jomed to the carrier base by welding, a space 1s
formed between the leg part and the attachment hole 1n the
circumierential direction. By releasing a strain of the pinion
gear and the carrier base using the space, it becomes possible
to adjust a stiflness of the planetary carrier 1n accordance
with a stiflness of the pinion gear. Accordingly, for example,
by the engagement of the pinion gear and the sun gear, it 1s
possible to prevent a pitching from occurring in a tooth

surface of the pinion gear (for example, refer to Japanese
Patent No. 6027840).

SUMMARY

In the planetary carrier of Japanese Patent No. 6027840,
a connection end of a leg part 1s mserted 1nto an attachment
hole of a carrier base, and by welding the inserted connec-
tion end to the carrier base from an opposite side of a carrier
plate, the carrier plate 1s assembled to the carrier base. For
example, 1 order to reduce the cost of the planetary carrier,
it 1s concervable to change a configuration in which the
connection end of the leg part 1s inserted 1nto the attachment
hole of the carrier base of Japanese Patent No. 6027840, or
a welding method of the connection end.

However, 1n a case where the configuration of the plan-
ctary carrier or the welding method 1s changed, it becomes
difficult to match the stiflness of the carrier plate to the
stiflness of the pinion gear, and there i1s a possibility that a
pitching occurs in the tooth surface of the pinion gear.

As a countermeasure, for example, 1t 1s conceivable that
a new pinion gear 1s prepared i accordance with the
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stiflness of the planetary carrier. However, preparing a new
pinion gear prevents the cost from being reduced. Further, in
a case where a new pinion gear 1s prepared, a variety of
pinion gears each having a different stiflness are present, and
there 1s a possibility that an assembly error of the pinion gear
to the planetary carrier occurs.

An aspect of the present invention 1s mtended to provide
a planetary carrier capable of reducing a cost of the planetary
carrier and capable of adjusting a stiflness of the planetary
carrier 1n accordance with a stiflness of a pinion gear.

A planetary carrier according to a first aspect of the
present invention 1s a planetary carrier that rotatably sup-
ports a plurality of pinion gears engaged to a sun gear and
a ring gear, the planetary carrier including a pair of holding
members having a support hole part that supports a pinion
shaft on which a pinion gear 1s provided from both sides 1n
an axial direction, wherein a first holding member which 1s
one of the pair of holding members includes a connection
part that extends in the axial direction toward a second
holding member which 1s another of the pair of holding
members, the connection part having a connection end that
1s connected to and faces the second holding member, and
the second holding member includes a fragile part formed on

an end part 1n a circumierential direction 1n a region to
which the connection end 1s connected.

According to the first aspect described above, by con-
necting the connection end of the first holding member (that
1s, the connection part) to the second holding member to face
the second holding member, 1t 1s possible to weld the
connection end to the second holding member from the
connection end side. Accordingly, it 1s not necessary to insert
the connection end of the first holding member into the
attachment hole of the second holding member and weld the
connection end to the second holding member from the
opposite side of the connection end as in the planetary
carrier of the related art. Thereby, 1t 1s possible to change
shapes of the first holding member and the second holding
member nto a simple shape. In this way, by changing the
first holding member and the second holding member into a
simple configuration and further changing the welding
method of the connection end, 1t 1s possible to reduce the
cost of the planetary carrier.

Further, by connecting the connection end of the first
holding member to the second holding member to face the
second holding member, 1t 1s possible to shorten the con-
nection part. Thereby, 1t 1s possible to reduce the weight of
the planetary carrier (specifically, the first holding member).

Further, in the second holding member, the fragile part 1s
formed on the end part 1n the circumierential direction of the
region to which the connection end 1s connected. By releas-
ing a strain of the other second holding member (that 1s, the
carrier base and the pinion gear) using the fragile part, 1t 1s
possible to adjust the stiflness of the planetary carrier in
accordance with the stifiness of the pinion gear. Thereby, for
example, 1t 1s possible to prevent a case 1n which the pinion
gear 1s engaged with the sun gear while having an inclination
by the stiflness of the carrier base being changed, and a
pitching occurs in the tooth surface of the pinion gear.

Further, by adjusting the stifiness of the planetary carrier
in accordance with the stiflness of the pinion gear, for
example, 1t 15 not necessary to prepare a new pinion gear in
accordance with the stiflness of the planetary carrier, and 1t
1s possible to reduce the cost and prevent an assembly error
of the pinion gear.

Further, by providing the fragile part, the stiflness of the
planetary carrier 1s adjusted 1n accordance with the stiflness
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of the pinion gear, and thereby, for example, the specifica-
tion of the planetary carrier can be easily changed.

A second aspect of the present invention 1s the planetary
carrier according to the first aspect described above, wherein
the fragile part may be formed at both end parts 1n a
circumierential direction in the region to which the connec-
tion end 1s connected.

According to the second aspect described above, the
fragile part 1s formed at both end parts 1n the circumierential
direction of the region to which the connection end 1is
connected 1n the second holding member. By forming the
fragile part at both end parts 1n the circumierential direction,
the strain of the other second holding member (that is, the
carrier base) can be adjusted from both sides in a well-
balanced manner, and 1t 1s possible to enhance the degree of
freedom of the adjustment.

Further, by forming the fragile part at both end parts in the
circumierential direction, the strain of the other second
holding member can be favorably adjusted in both forward
and reverse rotations of the planetary carrier, and it 1s
possible to further enhance the degree of freedom of the
adjustment.

A third aspect of the present invention 1s the planetary
carrier according to the first or second aspect described
above, wherein the fragile part may be formed 1n a region
that avoids a welding margin of the connection end.

According to the third aspect described above, by forming
the fragile part 1in the region that avoids the welding margin
of the connection end, 1t 1s possible to ensure the strength of
welding that joins the connection end of the connection part
to the second holding member, and 1t 1s possible to reduce
the welding cost.

A fourth aspect of the present mnvention 1s the planetary
carrier according to any of the first to third aspects described
above, wherein the fragile part may be formed 1n a region
that avoids a pimion washer fitted to the pinion shait and
interposed between the second holding member and the
pinion gear 1n a state where the pinion gear 1s attached to the
planetary carrier.

According to the fourth aspect described above, by form-
ing the fragile part in the region that avoids the pinion
washer, for example, 1t 1s possible to prevent the fragile part
from interfering with the pinion washer. Thereby, for
example, 1t 1s possible to avoid an unexpected wear or the
like from occurring in the pinion washer or the like due to
the rotation of the pinion washer.

A fifth aspect of the present invention 1s the planetary
carrier according to any of the first to fourth aspects
described above, wherein the fragile part may be a hole part

that penetrates through the second holding member 1n the
axial direction.

According to the fifth aspect described above, the fragile
part 1s the hole part, and thereby, 1t 1s possible to easily form
the fragile part and reduce the cost of the planetary carrier.

According to the planetary carrier of the aspect of the
present nvention, 1t 1s possible to reduce the cost of the
planetary carrier, and 1t 1s possible to adjust the stiflness of
the planetary carrier 1n accordance with the stiflness of the
pinion gear.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a planetary gear mecha-
nism according to an embodiment of the present invention.
FIG. 2 1s a cross-sectional view along a II-1I line of FIG.

1.
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FIG. 3 1s a perspective view of a planetary carrier of the
embodiment.

FIG. 4 1s a cross-sectional view along a IV-1V line of FIG.
3.

FIG. 5 1s a plan view showing a carrier base of the
planetary carrier of the embodiment.

DESCRIPTION OF EMBODIMENTS

Heremaiter, an embodiment of the present invention waill
be described with reference to the drawings. The embodi-
ment 1s described using an example 1n which a planetary
carrier 4 1s applied to a single pinion type planetary gear
mechanism 1; however, the planetary carrier 4 may be
applied, for example, to a double pinion type planetary gear
mechanism or the like. The embodiment 1s described using
an example 1 which the planetary gear mechanism 1 1s
applied to a driving device of a vehicle; however, the
planetary gear mechamsm 1 may be applied to another
device.
|Planetary Gear Mechanism]

FIG. 1 1s a perspective view of the planetary gear mecha-
nism 1. FIG. 2 1s a cross-sectional view along a II-1I line of
FIG. 1.

As shown in FIG. 1 and FIG. 2, the planetary gear
mechanism 1 1s provided, for example, in a driving device
of a vehicle. The planetary gear mechanism 1 includes a sun
gear 2, the planetary carrier 4, a plurality of pinion gears
(planetary gears) 6, and a ring gear 8.

The sun gear 2 1s connected to a first rotation shaft 11. The
planetary carrier 4 1s connected to a second rotation shait 14.
The plurality of pinion gears 6 are rotatably supported via a
pinion shait 15 by the planetary carrier 4. A portion of the
pinion gear 6 1s exposed to the outside from the planetary
carrier 4. A region 6a exposed from the planetary carrier 4
of the pinion gear 6 1s engaged to the ring gear (that 1s, an
inner circumierential tooth) 8. An outer circumierential gear
17 1s formed on an outer circumierence of the planetary
carrier 4.

Hereinatter, a shait center O direction of the planetary
carrier 4 1s referred to as an “axial direction L., a circum-
terential direction of the shaft center O of the planetary
carrier 4 1s referred to as a “circumierential direction C”, and
a radial direction having the shaft center O of the planetary
carrier 4 as a center 1s referred to as a “radial direction R”.

A first pinion washer 18 1s fitted between the pinion gear
6 and the carrier base 21 described later. A second pinion
washer 19 1s fitted between the pinion gear 6 and the carrier
plate 20 (specifically, a main body part 31) described later.
The first pinion washer 18 and the second pinion washer 19
rotate 1n accordance with the rotation of the pinmion gear 6.
<Planetary Carrier>

FIG. 3 1s a perspective view of the planetary carrier 4.

As shown m FIG. 1 to FIG. 3, the planetary carrier 4
includes a carrier plate (first holding member) 20 which 1s
one of a pair of holding members 20 and 21 and a carrier
base (second holding member) 21 which 1s another of the
pair of holding members 20 and 21. In an internal space 23
of the planetary carrier 4, a plurality of pinion shafts 15 are
arranged at intervals 1n a circumierential direction C and are
supported by the planetary carrier 4 toward the axial direc-
tion L. The pinion gear 6 1s rotatably supported by the
bearing 25 on the pimion shait 15. The pinion gear 6 1s
rotatably supported via the pinion shatt 15 1 an accommo-
dation opeming 27 between the leg part (connection part,
bridge) 32 and the leg part 32 1n the circumierential direction
of the planetary carrier 4.
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The carrier plate 20 includes the main body part 31, a
plurality of leg parts (connection parts, bridges) 32, and a
carrier shait 33.

The main body part 31 1s arranged orthogonal to the axial
direction L. and 1s formed in a substantially rectangular
shape. A first support hole part (support hole part) 35 that
penetrates 1n the axial direction L 1s formed substantially on
a top portion 31 of the rectangular shape of the main body
part 31. One end part 15q of the pinion shaft 15 1s supported
by the first support hole part 35 1n a state of being mserted
in the first support hole part 35. A carrier shaft 33 protrudes
from a middle of the main body part 31 1n the axial direction
L. The carrier shait 33 1s formed 1n a cylindrical shape. A
spline 33q 1s formed on an inner circumierence of the carrier
shaft 33. A spline 14a of the second rotation shait 14 1s
connected to the spline 33a.

The leg part 32 1s integrally formed 1 a region 315
(hereimaftter, referred to as a bend region 315) of the main
body part 31 between adjacent first support hole parts 35.
The plurality of leg parts 32 are arranged at an equal interval
in the circumierential direction C at the same position with
respect to the radial direction R. The leg part 32 extends
along the axial direction L, for example, from the bend
region 315 toward the carrier base 21.

A recess portion 37 1s provided 1n the bend region 3156. By
providing the recess portion 37 in the bend region 315, the
leg part 32 1s reinforced by the recess portion 37. The leg
part 32 1s formed 1n an arc shape along the circumierential
direction C. A connection end 32q 1s provided on a front end
of the leg part 32 facing the carrier base 21.

FI1G. 4 1s a cross-sectional view along a IV-1V line of FIG.
3.

As shown 1n FIG. 3 and FIG. 4, the connection end 32a
1s connected 1n a state where a front end surface 325 faces
a surface (heremafiter, referred to as a base surface) 21a of
the carrier base 21 facing the carrier plate 20. The connec-
tion between the base surface 21a and the front end surface
32H of the connection end 32a will be described later 1n
detaul.

FIG. 5 1s a plan view showing the carrier base 21 of the
planetary carrier 4.

As shown 1n FIG. 2 and FIG. 5, the carrier base 21 1s
formed 1n a substantially disk shape. An opening part 41
opens 1n the middle of the carrier base 21 so as to penetrate
in the axial direction L. The carrier base 21 includes a
second support hole part (support hole part) 42, a base
connection surface 21b, a fragile part 43, and an outer
circumierential gear 17.

The second support hole part 42 1s formed at a position
that overlaps the first support hole part 35 of the carrier plate
20 1n the axial direction L. The second support hole part 42,
as well as the first support hole part 35, penetrates 1n the
axial direction L. Another end part 155 of the pinion shait 15
1s supported by the second support hole part 42 1n a state of
being mserted through the second support hole part 42. An
outer circumierential gear 17 1s integrally formed on an
outer circumierence of the carrier base 21. A gear of an o1l
pump 1s engaged with the outer circumierential gear 17.

The base connection surface 215 of the base surface 21a
1s described. In FIG. 5, the base connection surface 2156 1s
illustrated using an 1maginary line i order to facilitate
understanding of the base connection surface 215.

As shown 1 FIG. 5, a plurality of base connection
surfaces 215 are formed 1n the base surface 21a 1n a planar
manner similarly to the base surface 21a. The plurality of
base connection surfaces 215 are formed 1n a curved shape
along the circumiferential direction C between adjacent
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second support hole parts 42 at the same position with
respect to the radial direction R.

Specifically, the base connection surface 2156 1s formed
such that a length 1n the circumierential direction C of the
base connection surface 215 1s substantially the same as a
length 1n the circumierential direction C of the front end
surface 325 of the connection end 32a (refer to FIG. 3). The
base connection surface 215 1s formed such that a width n
the radial direction R of the base connection surface 215 1s
substantially the same as a width in the radial direction R of
the front end surface 3254. That 1s, the base connection
surface 215 1s formed 1n the same shape as that of the front
end surface 326 of the connection end 32a.

A hole 1n which the connection end 32a 1s serted 1s not
formed 1n the base connection surface 21b.

As shown 1n FIG. 3 to FIG. 5, the {front end surface 3254
of the leg part 32 (specifically, the connection end 32a) 1s 1n
contact with the base connection surface 215 1n a state of
facing the base connection surface 215, and the connection
end 32a 1s connected to the base connection surface 2156 by
welding. Specifically, for example, 1n a state where the front
end surface 3256 faces and i1s in contact with the base
connection surface 215, by welding from the base surface
21a side along an outer circumierence 32¢ of the connection
end 32a, the connection end 32a 1s joined to the base
connection surface 215 by a connection part 46. That 1s, the
base connection surface 215 1s a region of the base surface
21 which 1s formed i1n the same planar surface as the base
surface 21a and to which the connection end 32a 1s con-
nected 1n a state of facing the front end surface 325.

With respect to the joint between the connection end 32a
and the base connection surface 215, the connection end 32a
may be joined to the base connection surface 215 by welding
from the base surface 21a side along the entire circumfier-
ence (that 1s, the outer circumierence 32¢, inner circumier-
ence, and both ends) of the connection end 32a.

In the base surface 21a, a welding margin 21c¢ 1s ensured
around the base connection surface 21b5. Thereby, the con-
nection end 32a 1s favorably connected to the base connec-
tion surface 215 by welding. In this way, the connection end
32a of the leg part 32 1s connected to the base connection
surface 215 1n a state of being butted to the base connection
surface 21b. Thereby, the connection end 32a can be welded
to the base connection surface 215 from a side of the carrier
plate 20.

Accordingly, 1t 1s not necessary to form an attachment
hole on the carrier base 21 and insert the connection end 32a
to the attachment hole as in the planetary carrier of the
related art. Additionally, 1t 1s not necessary to weld the
connection end 32a iserted 1n the attachment hole to the
carrier base 21 from an opposite side of the carrier plate 20.

Thereby, 1t 1s possible to form the carrier plate 20 and the
carrier base 21 1n a simple shape. In this way, by forming the
carrier plate 20 and the carrier base 21 1n a simple shape and
changing the welding method of the connection end 32a, 1t
1s possible to reduce the cost of the planetary carrier 4.

Further, by connecting the front end surface 325 of the leg
part 32 (that 1s, the connection end 32qa) to the base con-
nection surface 2156 of the carrier base 21 to face the base
connection surface 215, it 1s possible to form the leg part 32
to be shortened. Thereby, 1t 1s possible to reduce the weight
of the planetary carrier 4 (specifically, the carnier plate 20).

Further, the carrier base 21 includes the fragile part 43.
The fragile part 43 1s formed adjacent to both end parts 21d
in the circumierential direction of the region (that 1s, the
base connection surface 215) of the carrier base 21 to which
the connection end 32q 1s connected. By forming the fragile
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part 43 adjacent to both end parts 214 1n the circumierential
direction, 1t 1s possible to release the strain of the pinion gear
6 and the carrier base 21 by the fragile part 43.

That 1s, by providing the fragile part 43, 1t 1s possible to
adjust the stiflness of the planetary carrier 4 1n accordance
with the stiffness of the pinion gear 6 (refer to FIG. 2).
Accordingly, for example, 1t 1s possible to deform the
planetary carrier 4 such that the pinion gear 6 is suitably
engaged with the sun gear 2 (refer to FIG. 2). Thereby, 1t 1s
possible to prevent a pitching from occurring 1n the tooth
surface of the pinion gear 6.

Additionally, by adjusting the stiflness of the planetary
carrier 4 1n accordance with the stifiness of the pinion gear
6, for example, 1t 1s not necessary to prepare a new pinion
gear 1n accordance with the stiffness of the planetary carrier
4, and 1t 1s possible to reduce the cost and prevent an
assembly error of the pinion gear 6.

Further, by adjusting the stifiness of the planetary carrier
4 1n accordance with the stiflness of the pinion gear 6, for
example, the specification of the planetary carrier 4 can be
casily changed.

Further, by forming the fragile part 43 adjacent to both
end parts 214 in the circumierential direction of the base
connection surface 215, it 1s possible to adjust the strain of
the carrier base 21 from both sides in a well-balanced
manner. Thereby, 1t 1s possible to enhance the degree of
freedom when adjusting the stifiness of the planetary carrier
4 1n accordance with the stifiness of the pinion gear 6.

Further, by forming the fragile part 43 at both end parts
21d 1n the circumierential direction, 1t 1s possible to favor-
ably adjust the strain of the carrier base 21 1n both forward
and reverse rotations of the planetary carrier 4. Thereby, 1t
1s possible to further enhance the degree of freedom when
adjusting the stiflness of the planetary carrier 4 1n accor-
dance with the stiflness of the pimion gear 6.

The embodiment 1s described using an example 1n which
the fragile part 43 1s formed adjacent to both end parts 21d
of the base connection surface 2154; however, as another
example, the fragile part 43 may be formed adjacent to only
one end part 214 of the base connection surface 21b.

The fragile part 43 1s formed of, for example, a hole part
having a circular (round) shape that penetrates through the
carrier base 21 1n the axial direction L. The fragile part 43
1s the hole part, and thereby, it 1s possible to easily form the
fragile part 43 (that 1s, the hole part) to be adjacent to both
end parts 214 in the circumierential direction of the base
connection surtace 21b. The hole parts at both end parts 21d
in the circumierential direction are formed, for example, 1n
the same hole diameter. The fragile part 43 1s the hole part,
and thereby, it 1s possible to reduce the cost of the planetary
carrier 4. Further, by changing the hole diameter of the hole
part, 1t 1s possible to easily adjust the fragility of the fragile
part 43.

The embodiment 1s described using an example 1n which
the fragile part 43 1s the hole part having a circular shape;
however, as another example, the fragile part 43 may be a
hole part having a rectangular shape or the like, a recess part
formed to be recessed {from the base surface 21a, or the like.
Further, the embodiment 1s described using an example 1n
which the hole parts at both end parts 214 1n the circum-
terential direction are formed to have the same hole diam-
cter; however, the diameter of a hole part on a rotation
direction side on which a further large force acts among the
hole parts at both end parts 214 may be made large.

Further, the fragile part 43 1s formed 1n a region 21e that
avoids the welding margin 21¢ of the connection end 32qa
and that avoids the first pinion washer (pinion washer) 18
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described below 1n the axial direction L. Further, a region
that avoids the welding margin 21¢ of the connection end

32a 1s also described as the region 21e. In other words, at
least one of the region that avoids the welding margin 21c¢
of the connection end 32a and the region that avoids the first
pinion washer 18 corresponds to the region 21e.

By forming the fragile part 43 in the region 21e that
avoids the welding margin 21¢ of the connection end 32a, 1t
1s possible to ensure the strength of welding that joins the
connection end 32a of the leg part 32 to the base connection
surface 215 of the carrier base 21, and 1t 1s possible to reduce
the welding cost.

The reason for forming the fragile part 43 in the region
21e that avoids the first pinion washer 18 will be described
later.

As shown in F1G. 2 and FIG. 3, by the connection end 32a
of the leg part 32 being connected to the base connection
surface 215 (refer to FI1G. 4), the carrier plate 20 1s integrally
fixed to the carrier base 21, and the planetary carrier 4 1s
assembled. The internal space 23 i1s formed between the
carrier base 21 and the carrier plate 20 1n the planetary
carrier 4. The pinion shait 15 and the pinion gear 6 are
arranged 1n the internal space 23.

That 1s, both end parts 15a and 155 of the pinion shaft 15
are supported by the first support hole part 35 of the carrier
plate 20 and the second support hole part 42 of the carrier
base 21 1n a state of being fitted into the first support hole
part 35 and the second support hole part 42 from both sides
in the axial direction L. The pinion gear 6 1s rotatably
provided on the pimion shaft 15 via the bearing 25.

Part of the pinmion gear 6 1s exposed to the outside from the
accommodation opening 27. The region 6a of the pinion
gear 6 exposed from the accommodation opening 27 1is
engaged to the ring gear (that 1s, the inner circumierential
tooth) 8.

Next, the reason for forming the fragile part 43 in the
region 2le that avoids the first pimion washer 18 1s
described.

That 1s, 1n a state where the pinion gear 6 1s attached to
the planetary carrier 4 via the pinion shatt 15, the first pinion
washer 18 1s {itted to the pinion shait 15 between the carrier
base 21 and the pinion gear 6. The first pinion washer 18 1s
interposed between the carrier base 21 and the pinion gear
6 1n a state of being sandwiched by the carrier base 21 and
the pinion gear 6.

Further, the second pinion washer 19 1s fitted to the pinion
shaft 15 between the carrier plate 20 (specifically, the main
body part 31) and the pinion gear 6. The second pimion
washer 19 1s iterposed between the carrier plate 20 and the
pinion gear 6 1n a state of being sandwiched by the carrier
plate 20 and the pinion gear 6.

The first pinion washer 18 and the second pinion washer
19 rotate 1n accordance with the rotation of the pinion gear
6.

Therefore, the fragile part 43 1s formed 1n the region 21e
(refer to FIG. 5) that avoids the first pimion washer 18
interposed between the carrier base 21 and the pinion gear
6. Accordingly, for example, it 1s possible to prevent the
fragile part 43 from interfering with the first pinion washer
18. Thereby, for example, 1t 1s possible to avoid an unex-
pected wear or the like from occurring in the first pinion
washer 18 due to the rotation of the first pinion washer 18.

Other Modification Examples

Although the embodiment of the present mmvention has
been described above, the present invention 1s not limited to
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the embodiment described above. Addition, omission, sub-
stitution, and modification of the configuration can be made
without departing from the scope of the invention. The
present invention 1s not limited by the above description but
1s limited only by the appended claims. 5
The configuration element 1n the embodiment described
above can be replaced by a known configuration element
without departing from the scope of the invention, and

modification examples described above may be suitably
combined.

What 1s claimed 1s:

1. A planetary carrier that rotatably supports a plurality of
pinion gears engaged to a sun gear and a ring gear, the
planetary carrier comprising

a pair ol holding members having a support hole part that

supports a pinion shait on which a pinion gear of the
plurality of pinion gears 1s provided from both sides in
an axial direction,

wherein a first holding member which 1s one of the pair

of holding members comprises a plurality of connec-

tion part that extend in the axial direction toward a

second holding member which 1s another of the pair of
holding members, the plurality of connection parts
having respective connection ends that are connected to
and face a connection region of the second holding
member, and

10
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the second holding member comprises a plurality of
fragile parts adjacent to respective connection parts of
the plurality of connection parts, wheremn a pair of
fragile parts of the plurality of fragile parts are formed
between a first connection part of the plurality of
connection parts and a second connection part of the
plurality of connection parts 1n a circumierential direc-
tion of the connection region to which the connection
ends are connected.

2. The planetary carrier according to claim 1,

wherein the plurality of fragile parts are formed in a
region that avoids a welding margin of the connection
ends.

3. The planetary carrier according to claim 1,

wherein the plurality of fragile parts are formed 1n a
region that avoids a pinion washer fitted to the pinion
shaft and interposed between the second holding mem-
ber and the pinion gear 1n a state where the pinion gear
1s attached to the planetary carrier.

4. The planetary carrier according to claim 1,

wherein the plurality of fragile parts are hole parts that
penetrate through the second holding member 1n the
axial direction.
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